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added sat. Na 2 CO 3 (100 mL) carefully. The organic layer was washed with sat. Na 2 CO 3 further three times (100 mL × 3). The organic layer was washed with brine and dried over Na 2 SO 4 . Filtration and evaporation gave a mixture of nitro isomers as yellow solid. This mixture was used for the next reaction without further purification.
A mixture of nitro isomers was suspended into MeOH (30 mL). To the slurry was added 10% Pd/C (492 mg). The inside air of the reaction flask was backfilled with H 2 gas three times. The reaction mixture was stirred at RT with an H 2 balloon overnight. The reaction mixture was filtered on Celite, and the filtrate was evaporated. The residue was purified by silica gel flash chromatography (n-hexane/ EtOAc = 3/2 1/1) gave 299 mg ( ppm) 159. 6, 159.4, 150.1, 127.1, 123.6, 120.6, 115.3, 112.5, 101.1, 55.9, 12. 2; R f value 0.43 (n-hexane/ EtOAc = 3/2); HRMS (ESI) Calcd. 205.0739, Obs. 205.0732.
1-(7-methoxy-4-methyl-2-oxo-2H-chromen-3-yl)-1H-pyrrole-2,5-dione (Mcm-Mal) . To a solution of S3 (148 mg, 0.721 mmol) in CHCl 3 (5 mL) was added maleic anhydride (72 mg, 0.734 mmol) and the reaction mixture was stirred at RT overnight. The reaction mixture was concentrated in vacuo. The residue was suspended into Ac 2 O (7 mL) and to the reaction mixture was added NaOAc (18 mg, 0.219 mmol, 0.3 equiv.). The reaction mixture was stirred at 100 °C for 15 minutes. After cooling, the reaction mixture was diluted with AcOEt (>30 mL) and washed with sat. Na 2 CO 3 (30 mL × 4). The organic layer was washed with brine and dried over Na 2 SO 4 . Filtration, evaporation and purification by silica gel flash chromatography (n-hexane/ EtOAc = 1/1 2/3) gave 173 mg (84%) as yellow solid: 1 H NMR (CDCl 3 , 500 MHz, δ; ppm) 7.57 (1H, d, J = 8.9 Hz), 6.93 (1H, dd, J = 2.6 Hz, 8.9 Hz), 6 .91 (2H, s), 6 .86 (1H, d, J = 2.6 Hz), 3 .90 (3H, s), 2.32 (3H, s); 13 C NMR (CDCl 3 , 125 MHz, δ; ppm) 169. 2, 163.7, 154.7, 152.9, 135.2, 126.8, 113.6, 113.3, 113.1, 101.1, 56.1, 14. 7; R f value 0.61 (n-hexane/ EtOAc = 1/1); HRMS (ESI) Calcd. 286.0715, Obs. 286.0704. S5 3-bromo-7-methoxy-4-methyl-2H-chromen-2-one (Mcm-Br) . A slurry of S2 (190 mg, 1.00 mmol), N-bromosuccinimide (NBS, 195 mg, 1.10 mmol, 1.1 equiv), and NH 4 OAc (9 mg, 0.12 mmol, 0.1 equiv) in MeCN (5 mL) was stirred at RT for 1 h. After stirring, the reaction mixture was poured into water (20 mL) and extracted with CH 2 Cl 2 (3 × 20 mL 7, 157.3, 153.5, 151.0, 125.9, 113.3, 112.9, 109.6, 100.6, 55.8, 19.4 μmol scale) in a 10 mL reaction vessel. The resin was swelled in in N,N-dimethylformamide (DMF, 4 mL, 30 minutes) while stirring. The vessel was then drained and to it was added a Fmoc-Arg(Pbf)-OH (5 equivalents) and diisopropylethylamine (DIPEA; 10 equivalents) in DMF (2 mL). This solution was allowed to stir for 45 minutes at RT. After completion of the coupling reaction, the vessel was drained and the resin was washed with DMF (2 x 2 mL), then the coupling was repeated once more. After draining and washing the resin again, the Fmoc protecting group was removed by treatment with a 20% v/v solution of piperidine in DMF. The vessel was then drained and the resin was washed with DMF (2 x 2 mL), dichloromethane (2 x 2 mL), and DMF again (1 x 4 mL).
All subsequent Fmoc deprotections were performed using this method. All subsequent amino acid (Fmoc-Aa-OH) coupling reactions were performed by using a solution of Fmoc-Aa-OH (5 equivalents), 2-(1H-benotriazol-1-yl)-1,1,3,3-tetramethyluronium S6 hexafluorophosphate (HBTU; 5 equivalents), and DIPEA (10 equivalents) in DMF (2 mL).
After the last Fmoc group was removed, the resin was washed with DMF, followed by DCM Table S1 . Fractions were collected and the product peak identified by MALDI-MS (see Table S2 ). The collected fractions were frozen in liquid N 2 and lyophilized to white powder. The resulting solid was redissolved in 30 % v/v acetonitrile in H 2 O with 0.1 % TFA (5 mL). Each peptide was subjected to a second pass of reverse phase HPLC purification using the same gradient as the first pass. The collected fractions were frozen in liquid N 2 and lyophilized to white powder for use in CaM binding experiments as follows. S14 S15
Reactions of Cys and Ac-Cys

Protein Expression, Labelling, and Purification
Cloning of CaM Constructs. The gene encoding full-length calmodulin was previously cloned into the pTXB1 vector containing a C-terminal MxeGyrA intein, followed by a His 6 purification tag. 2 A 'TAG' codon for the incorporation of Acd at Leu 112 via amber stop codon suppression and a 'TGC' codon encoding Cys at Phe 12 for Mcm-Mal labelling were inserted using the following sets of primers in QuikChange® PCR. In the case of the F 12 C-L 112 δ double mutant, the CaM-F 12 C mutant was obtained first, before using the TAG 112 primers in a second round of PCR to obtain the desired plasmid.
i. Phe 12 Cys
Forward: 5'-GAGCAGATTGCAGAATGCAAAGAAGCTTTTTCACTA-3'
ii. Leu 112 TAG Forward: 5'-GCAGAACTTCGTCATGAGATGACAAATTAGGGGGAGAAGCTAACA -3'
Reverse: 3'-TGTTAGCTTCTCCCCCTAATTTGTCATCACATGACGAAGTTCTGC-3' and grown at 37 °C with shaking (250 RPM) until OD 600 =0.7 (3-4 hours) . IPTG and Acd were then added (1 mM and 0.5 mM final concentrations, respectively) and the temperature and shaking speed were reduced to 18 °C and 225 RPM, respectively. These cultures were then incubated at these conditions for 20 hours. Expression was induced by adding IPTG and Acd (concentrations of 1 mM and 140 mg/L, respectively) which was then incubated overnight at 18 °C with shaking at 250 rpm. where κ 2 is a geometrical factor that relates the orientation of the donor and acceptor transition moments, Φ D is the quantum yield of the donor, n is the index of refraction of the solvent, N A is Avogadro's number, and J is the spectral overlap integral defined in units of
Expression of CaM
Purification of αS
where ε A (λ) is the molar extinction coefficient of the acceptor at each wavelength λ and f D (λ)
is the normalized donor emission spectrum given by
where F Dλ (λ) is the fluorescence of the donor at each wavelength λ. Substituting these results into Equation (S1), as well as the donor (Mcm) quantum yield, 1.33 for the index of refraction of water, and 2/3 for κ 2 gives the Förster distance.
These R 0 values were used to calculate FRET efficiency (E FRET ) as a function of distance using Equation (S4).
Here, E FRET is the FRET efficiency and R is the separation between the chromophores.
These values are reported in Table S4 . 
In Eq. S6, Y is the fluorescence intensity as a function of time, x, where Y 0 is the maximum intensity and Y M is the difference between the maximum intesnity and intensity at time zero.
The resulting fit values for each curve and the resulting averages are seen in Table S5 . Figure S17 . The distances between the highlighted (black arrows) atoms were determined and averaged to identify the center-to-center distance between the two chromophores. The values from the two Acd rotamers and the R and S adducts of the Mcm chromophore are reported in Table S6 . Ranges for these values were reported in the main text. respectively. [12] [13] [14] To obtain distances for comparisons, the distances between Cα atoms for every residue pair in the sequence were extracted from each structure within each ensemble.
αS FRET Measurements
Since αS is intrinsically disordered, it is unlikely that the structural ensembles represent the full distribution of states, therefore distances were averaged in a Flory-scaling like protocol similar to the analysis in Nath et al. 12 For each ensemble, the inter-residue distances were averaged over all residue pairs spaced by the same primary sequence separation over all structures, rather than just averaging over a single specific residue pair over all structures.
The average and standard deviation of the inter-residue distance as a function of primary sequence separation is shown in Figure S20 , along with the probe separation distance calculated from the experimental Mcm-Acd FRET efficiency via the gaussian chain polymer-scaled version of the Förster equation. Since there are no published ensembles for the structure of αS in the presence of TMAO, this comparison could only be performed for measurements in the absence of TMAO.
